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Measuring Safety Effectiveness: Literature Review 
 
Introduction 
 
Cohen (1977) reviewed the then current research on occupational safety 
and stated that both strong company commitment to safety, and 
communication between all levels of a company are the most influential 
factors to improving safety.  Other relevant factors included careful 
selection of staff, and early and continuous training throughout the 
lifetime with the company.  These continue to be important factors in 
OHS today.  There has been a continued decrease in the injury rates since 
Cohen’s review within the Australian construction industry, however, the 
construction industry has far more injuries and ill-health than the 
Australian average, with one fatality occurring on average per week in the 
Australian Construction Industry. The Fatality rate in the building and 
construction industry remains three times higher than the national 
average, and 15% of all industry fatalities are in the building and 
construction industry.  In addition the construction industry pays one of 
the highest workers’ compensation premium rates – in 2001 alone 
approximately 0.5% ($267 million) of revenue would have to be allocated 
to the direct cost of 1998/99 compensations (Office of the Federal Safety 
Commissioner, 2006). 
 
Based on these statistics there is a need to measure and improve safety 
performance within the construction industry. 
 
Measuring Safety 
 
The main purpose in measuring safety is to develop strategies that will 
eliminate future incidents.  Measurement and evaluation of OHS 
continues to be predominately by lag indicators.  These lag indicators 
include fatalities, compensation, Lost Time Indicators (LTIs).  These 
measurements have the obvious inherent problem in that they can only be 
compiled when something has gone wrong, thus a negative measure – one 
of failure rather than performance.  One problem when using 
compensation data, for example, is that it does not accurately reflect all 
cases of occupational injury and disease, as generally only employees are 
covered by workers' compensation.  Many contractors and self employed 
workers are not covered by this data, particularly in the construction 
industry where only 68% of workers were classed as employees and were 
covered for workers compensation (Workplace Relations Ministers’ 
Council, 2008).  The use of subcontractors within the Australian building 
and construction industry has become more common place, thus 
conclusions of improving OHS due to decrease in compensation costs 
would be an artefact of losing the compensation dataset of subcontractors 
rather than improvement of site safety. 
 
Another contributing factor to the poor OHS of the construction industry 
is the various state and federal laws that govern OHS in Australia.  These 
can be confusing and lead to inconsistencies between the safety regimes 
between states, and between and within construction companies.  Cole 
(2003) argues that the aim must be to have a system that guarantees the 
highest standard of OHS uniformly across Australia.   
 
Positive Performance Indicators 
 
Establishing a credible, accurate and timely standard for allowing 
industry-wide measurement of OHS performance remains the key to 
move forward in improving OHS by the Australian Government (OFSC, 
2006).  Referred to as lead indicators, they aim to recognise signals 
before an incident happens giving a way to improve safety, thus reducing 
the lag indicator rates, and the overall OHS performance of a company.  
At present the only tool actively used to measure lead indicators are 
Positive Performance Indicators (PPIs).  PPIs measure the actions an 
organisation has taken to manage and improve OHS performance 
(Comcare, 2004).  These can be traced back to 1994, when Shaw 
proposed these as a benchmarking system.   
 
In 1999 the National Occupational Health & Safety Commission 
(NOHSC) gave the construction industry a guide to the development of 
performance indicators.  They established a working group of industry, 
unions and OHS agencies participants to assist in the development of the 
indicators.  Through this group the selected indicators that would be 
perceived as useful, cost-effective and would reflect all OHS areas.  
There were six main areas identified to have an impact on OHS 
performance 
 
1. Management commitment to safety: 
2. Effective OHS Management system: 
3. Risk management and control of hazards: 
4. Auditing of management systems and physical hazards: 
5. Training and education: 
6. Communication and consultation 
 
From these 6 areas, key indicators were designed, with most of them 
focusing on the numbers of, for example, OHS audits, OHS training, 
OHS plans that happened in a period of time.   
 
Research in PPI’s continues to focus on the major impacts on 
performance, and normally has 4 to 7 main areas to focus (Redinger, 
Levine, Blotzer & Majewoki 2002; Costigan & Gardner 2000; Mitchell, 
2000).  Grabowski, Ayyalasomayajula, Merrick, Harrald and Roberts 
(2007) looked at several studies over the past 30 years and illustrated 
neatly the general agreement on the factors influencing organisational 
safety (See figure 1). 
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Figure 1.Safety Factors in major safety studies, 1977-2004 (Source Grabowski et. al. 2007) 
 
The literature shows that PPI’s have been used with a varied degree of 
success.  Simpson & Gardner (2001) found that there was a significant 
downward trend following the introduction OHS auditing and self 
assessments causing a substantial reduction in injury rates.  Costigan & 
Gardner (2000) argued that PPIs can effectively measure OHS 
effectiveness allowing efficient management of OHS. Alternatively 
Aitken and O’Driscoll (1998) found that there was slight drop in 
accidents when they introduced safety performance measures; however 
this failed to consistently lower safety performance.  Dingsdag, Biggs and 
Cipolla (2008) suggest that the limited uptake by the industry shows that 
PPI’s do not reliably measure OHS performance. 
 
Problems 
 
A major factor in the lack of consistent use of behavioural based lead 
measurements, such as PPI’s, has been the cost to the company, including 
training required.  Additionally, when training has been given it has often 
been by professionally trained staff and so the level of training might lack 
sustainability once this returns to company control.  As PPI’s are 
dependant on the company choosing indicators, their selection may 
introduce misreporting and so not truly reflect the competency of OHS 
within a company.  For example if a company only chooses areas where 
they need to improve OHS then this may show a poorer OHS record than 
exists in the company, and vice versa.  
 
PPI’s measure OHS processes and how often they occur, rather than how 
effectively they are being undertaken and are prone to being measured in 
isolation and therefore conclusions can be wrong and misleading (The 
Chamber of Minerals and Energy WA, 2004) and not sufficiently precise 
(Shaw, 1994).  There has been a general lack of consistent uptake in the 
construction industry as a whole, and lack of convergence and guidance 
in the literature. 
 
Example: If a company holds 20 communication events and in the same 
period another company holds 10 communication events, based on the 
PPI approach the company that held the 20 events is performing twice as 
good as the company that has only undertaken 10 of the same events. In 
real terms the 20 events that were held mad have been completely 
ineffective as communication events and the 10 were completely 
effective. The current PPI approach does not recognise this significant 
factor. 
 
 
Work place culture 
 
Another interesting line of research has been in Safety Culture (see 
Choudhry, Fan & Mohamed (2007) for overall review and definitions).  
The term Safety Culture became a buzz word during the International 
Nuclear Safety Advisory Group (INSAG) following the Chernobyl 
accident (Wiegmann, Shang, von Thaden, Sharma & Mitchell, 2002).  It 
specifically referred to the personal attitudes and thoughts of individuals, 
and argued that good procedures are not enough if merely acted out; they 
require sound knowledge and judgement. Safety Culture change was 
identified by NOHSC during their workshops as potential performance 
indicators but was not considered other than in remote references. 
 
Rochlin (1999) investigated why there is a consistently lower accident 
rate in industries that are highly complex and technological.  One could 
hypothesise that there would be a higher accident rate in a nuclear power 
plant, or in the aeronautical industries as these would have a higher 
human error rate and greater potential for accidents than, for example, a 
building site.  Rochlin showed a culture within these more complex 
industries that went beyond simply controlling or mitigating unexpected 
events.  Rather there existed an environment that anticipated the 
unexpected and actively planned for these.  The culture was seen as 
dynamic, that learning could never be exhaustive, and the environment 
around workers was regarded as permanently imperfect.  Rochlin argued 
that there were more than simply observable rules and procedures.  There 
was an ingrained sense of learning, communication and locus of 
responsibility.  In contrast to this, research has shown a different culture 
found in the construction site.  Hopkins (1995) observed a culture of 
masculinity, where workmates would refer to colleagues as cowards if 
they appeared safety conscious.  This culture leads to increase in risk 
taking, which is a major contributor to the high accident rate (Johnson, 
Singh & Young, 1998).  Other factors that arguably add to the lack of a 
positive safety culture include the tight deadlines, high competition and 
low cost tendering, and the highly transient workforce (Biggs, Sheahan, 
Dingsdag and Cipolla, 2006) 
 
Safety Culture, or the perceptions, attitudes and behaviours of all 
employees, determines how effective the policies, practices and 
procedures are.  PPI’s measure the number of events, actions and 
practices but fail to take into account the effectiveness of each event, 
action and/or practice. It is the way we go about things that heavily 
influences people perception, attitudes and practices rather than the 
number of times we do something and it is here the change needs to be 
made on how we measure safety effectiveness.   These perceptions, 
attitudes and behaviours are generally created and maintained principally 
by management (Aitken et. al., 1998), and employees learn what actions 
will be rewarded, tolerated or punished.  Safety must also be personalised 
to the individual, so they understand how they are personally affected, 
whilst also having the confidence to challenge unsafe behaviour. 
 
Grabowski et. al. (2007) investigated the use of lead indicators in 
assessing the safety in virtual organisations.  An initial study investigated 
what key decision makers in the industry considered to be the important 
safety factors.  These factors were then correlated against the safety 
performance by use of questionnaires.   They confirmed that 
improvements in the areas including individual feedback, anonymous 
reporting, worker empowerment, and responsibility all had an influence 
in improving safety performance.  However there remains little 
empirically validated evidence that changing the culture has an impact 
positively on safety performance (Grabowski et. al., 2007) – it is largely 
based on the intuition of OHS professionals.  Although there has been 
reference to developing performance indictors to measure cultural change 
(Shaw, 1994) little development has actually occurred. 
 
The Way Forward? 
 
Recent research by Dingsdag, Biggs, Sheahan and Cipolla (2006) has 
developed a matrix of cultural competencies.  They have, through 
extensive consultation with industry, government, and unions, identified 
the safety critical roles (Dingsdag, Sheahan and Biggs, 2006) and 9 broad 
staff behaviours (Biggs, Sheahan and Dingsdag, 2006) that are vital to the 
development of a positive safety culture.  These safe behaviours have 
been further linked into 39 safety management tasks (SMTs) which are 
definable activities, actions, or processes that are required to be 
undertaken to manage workplace safety.  The matrix explicitly states 
where safety ownership lies, and what skill and behavioural competencies 
each position requires to be able to implement tasks efficiently and 
effectively.  It is argued that these SMTs will increase staff competency 
through knowledge and training of the applicable SMTs and these will 
change the culture of the company to safety focused, which inturn will 
lead to increased performance, and decreased injury rates.   
 
The cultural competency framework overcomes the problems raised 
previously in this paper because it: 
 
• Is focusing on positive, not negative, measures of safety. 
• Includes subcontractors as an integral part of a company’s safety 
performance. 
• Has the potential of organising a uniform OHS standard across 
Australia. 
• Integrates training into a company’s management system so it 
becomes sustainable. 
• Is performance focused rather than process focused 
 
The matrix has retained the PPI identified areas that impact on OHS and 
built on them so allowing the inclusion of much of the previous positive 
research carried out on PPIs.  It has also integrated the factors identified 
by Rochlin (1999), ingraining the sense of learning, communication and 
responsibility needed.  But can it be measured? 
 
Safety Effectiveness Indicators 
 
The SMTs have the capacity to formulate Safety Effectiveness Indicators 
(SEIs) (Dingsdag et. al., 2006).  SEIs are a measurement of how effective 
a task is being performed by a safety critical position.  They are currently 
being developed through extensive consultation with industry, 
government, and unions to ensure they will be valid, sustainable and user-
friendly, incorporating both lead and lag measures.  The core components 
will be generalised for the construction industry but will have the 
flexibility to adapt to individual organisation and projects. Once 
developed, they will provide a credible, accurate and timely standard for 
allowing industry-wide measurement of OHS performance and 
improvement. 
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